This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Serial No. 09/820,149 
Docket No. NEC WNZ-23 10 
Amendment E 



REMARKS 



Independent claims 1, 2, 5, 8, 1 1, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41 and 44 have been 
amended to positively recite that the aperture ratio avoids the diffusion of the second gas from 
the processing region to the plasma generation region. Support for these claim amendments is 



found, for example, in pages 8-9 of the specification. 
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The art rejections are respectfully traversed. Considering the rejection of claims 1, 2, 4, 
1 1, 13, 14, 16, 23, 25, 26, 28, 35, 37, 38 and 40 under 35 USC §103 as obvious over Yuda 
(Japanese Publication No. 1 1-168094), and the rejection of claims 5, 7, 8, 10, 17, 20, 22, 29, 
31, 32, 34, 41, 43, 44 and 46 under 35 USC §103 as obvious over Yuda in view of Sameshima 
et al. (U.S. Patent No. 5,304,250), as noted in Applicants' previous Amendment, which is 
incorporated by reference, nowhere does Yuda teach a flow-back phenomenon of silane gas 
into a plasma generation region, or prevention of such a flow-back phenomenon. 

In cipher 3 of the Action, the Examiner states: 

With respect to the chamber pressure, it is inherent that the pressure in 
the plasma generation region 6 is higher than in the processing region 10 
to suppress backward flow of the second gas into the plasma generation 
region because otherwise the gases would not flow downward. As seen 
in Figure 8, since gas inlet 5 is in the top of the chamber 16 and exhaust 
15 is in the bottom of the chamber a pressure drop is created from the top 
(plasma generation region 6, i.e. higher pressure) to the bottom 
(processing region 10, i.e. lower pressure) of the chamber which allows 
the gases from the plasma generation region to flow downward. 
Additionally, since the exhaust 15 is located in the bottom of the 
chamber 16 all of the gases will be drawn downward, as indicated by 
arrows, and not upward, hence the prevention of flow-back phenomenon 
is achieved. 

However, the present inventors have found that the flow-back phenomenon of the silane 
gas (second gas) occurs from the processing region 10 to the plasma generation region 6, even 
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when evacuation occurs in processing region 10. Moreover, the present inventors have 
ascertained the causes of such a flow-back phenomenon and proposed a way to prevent the 
occurrence of the flow-back phenomenon. 

According to the inventors' experimental studies, it has been found that the flow-back 
phenomenon depends on an aperture ratio of perforated holes formed in a plate between a 
plasma generation region and a processing region. Under the circumstances, the aperture ratio 
of the perforated holes in the above-mentioned plate is selected so that the flow-back 
phenomenon does not take place. 

On the other hand, neither Yuda nor Sameshima et al. (U.S. Patent No. 5,304,250) 
teaches a flow-back phenomenon of silane gas from the processing region 1 0 to the plasma 
generation region 6 and the causes of such flow-back phenomenon. Thus, it is clear that the 
present invention teaches a novel approach to the prevention of the flow-back phenomenon. 

Specifically, it is to be noted in the present invention that oxygen gas (namely the first 
gas) is introduced into a plasma generation region 12, while a silane gas (the second gas) is 
directly introduced into a substrate processing region 13 (FIG. 1). Each of the first and second 
gases has a flow rate and a concentration (or density). Thus, the plasma apparatus according to 
the present invention forms a multi-component system, not a single component system. The 
Examiner's assumption would be true in connection with the single component system. 

On the other hand, the inventors have found that each of the first and the second gases is 
independently diffused in the multi-component system in accordance with Fick's law that is 
known in the art and that is defined, for example, in McGraw-Hill Dictionary of Scientific and 
Technical Terms (Fifth Ed.), page 748 (copy attached). This is because each component, such 
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as the second gas, in the multi-component system, is diffused from a high density portion to a 
low density portion until each component finally becomes a uniform distribution in a space. 
Herein, the second gas (silane gas) has a high density at a portion adjacent to the plate 40 as 
compared to the plasma generation region 12 and might objectionably flow through the 
perforated holes 41 formed in the plate 40 into the plasma generation region 12, as long as the 
perforated holes 41 are not adjusted. 

As a result, the second gas is diffused not only into the substrate processing region 13, 
but also into the plasma generation region 12. If the aperture ratio of the perforated holes 41 
formed in the plate 40 is not selected at an adequate value in accordance with Fick's law, such 
diffusion of the second gas into the plasma generation region 12 brings about the flow-back 
phenomenon. 

In order to avoid the diffusion of the second gas into the plasma generation region 12 
from the substrate processing region 13, the present inventors have made certain that the flow 
rate of, for example, oxygen radicals, from the plasma generation region 12 is higher than a 
diffusion velocity of the second gas diffused from the substrate processing region 1 3 through 
the perforated holes 41 into the plasma generation region 12. 

The above-mentioned condition has been accomplished in the present invention by 
keeping a pressure difference between the regions 12 and 13 at a high value in order to avoid 
the flow-back phenomenon of the second gas (specification, page 9, lines 3-7). 

Thus, the present invention teaches a way of enlarging the pressure difference between 
the regions 12 and 13 by selecting the aperture ratio of the perforated holes formed in the plate 
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40. Thus, no combination of Yuda and Sameshima et al. could achieve or render obvious the 
instant invention. 

In the event there are any fee deficiencies or additional fees are payable, please charge 
them (or credit any overpayment) to our Deposit Account Number 08-1391. 

Respectfully suhmittef 






Jorman P. Soloway 
Attorney for Applicants 
Reg. No. 24,315 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States 
Postal Service as First Class Mail in an envelope addressed to: MAIL STOP AMENDMENTS, 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 

, at Tucson, Arizona. 



By ^y^^/^^gufc^ 
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fibroid tumor 



uvcly uncoiled double-siranded deoxyribonucleic acid thought 
10 be regions of specific base sequences for coding dither than 
gene control, [ %bctid dcJHc'Sl^toulklrik 'as-od ) 

ftorofd tumor See fibroma. | 'fi.bfoid 'n>mor ) 

fibroin Iwchjbm] A prowin secreted by spiders and silk- 
worms which rapwiy solidifies irao strong, insoluble thread that 
is used io form webs or cocoons. ( 'ftbrwtn } 

llbroll to See sillimarrite. | Tr-bra.m ) 

fibroma [meoJ A benign tumor composed primarily of fibrous 
connective tissue. Also known as fibroid tumor. (ffWmsl 

fibroma moKuscum See neurofibromatosis. \ fTbrd-mo 
mo'lds-kom | 

tttrttmatosis [med] 1. The occurrence of multiple fibromas. 
2. Localised proaTerution of fibroblasts without apparent cause. 
I in-ofS-m^to** } 

flbromyornfl [med] A benign tumor, usually of smooth mus- 
cle, with a prominent fibrous stroma: commonly a uterine leio- 
myoma. I ifrbrdmro'fltt ) 

f Ibromyosis Sec interstitial endomctrosis, | IfrbTfrrnro'sos } 
ctbromyosltls^f myositis. | jn-brOtraro'aid-as ) 
flbronectln [biochem] A type of large glycoprotein that is 

found on the surface of cells and mediates ccn«|ar adhesion, 

control of cell shape, and cell migration. | frbro'ncknon J 
fibroplasia [med] The growth of fibrous tissue, as in the 

second phase of wound healing. | .ft-bra'plfrzha I 
fibrosarcoma fKEDj A sarcoma composed of spindle cells 

that produce collagenous fibrils. { Jri-ori-saV ko-rao } 
flbroslnfl a^enornatoste See sclerosing adenomatosis. 

( fTbrflnrj ,ad > 3n,dnno > t5^9S ) 

fibrosis Into] Growth of fibrous connective tissue in to or- 
gan <K* part in CAccs3 of that naturally present, (filirfrsosl 
fftrosltls [med] Inflammation of wfaiic fibrous connective 
tissue, usually in a joim rtgioa { .fttraVd-as ) 

flbrouactMnposlte [m*tek] A composite QMUerial consisting 
of fibers embedded in a matrix. * J 'from konVpfe^ | 

fibrous dysplasia [med] 1. Extensive formation of fibrous 
tissue and transformation of bony tissue in one or more bones. 
2. Development of abnormal amounts of fibrous tissue in the 
mammary glands. | 'fi-bros dis'plS-zho | 

fibrous fraetm* [mech] Failure of a material resulting from 
a ductile crack: broken surfaces are dull and silky. Also known 
as ductile fracture. [ 'frbres ■ffak'Char | 

fibrous Ice See adcular ice. | tftra Is ] 

fibrous osteoma Sec ossifying fibroma. | Tfrbros .fc'ttVomis J 

fibrous plaster [mater] Gypsum plaster reinforced or 
backed wiih sisal or canvas, ( 'frbras 'plartar | 

fibrous protein [biootem] Airy ofaclassofhighlyinsolublc 
proteins representing the principal sa^erural element of many 
animal tissues. I 'frbras l prO,i€n ] 

fibrous structure [mater] A ropy surface on a fractureo* 
material. [met] 1. A lamination on an etched section of a 
forging. 2, In wrought iron, a structure consisting of slag fibers 
embedded in forrite. { 'frbras 'strok-char J 

fibula [anat] Tht outer and usually slender bone of the hind 
or lower limb below the knee in vertebrates; ii articulates with 
the tibia and astragalus in humans, and is ankyloscd with the 
tibia in birds and some ntammals, | 'fib-ya-b } 

flcln [opxchem] AjuTieeoiyticentyiric^ 
or sapc hydrolyics casein, meat, fibrin, tmd other proleinuke 
motenals; used in the food industry and as a diagnostic aid in 
medicine. { 'frsan | 

nfmniirr 

across a plane is proportional to the negative of the rate of chance 
o: tnc concentnitioq or the autusmg substance in the direction 
p^oiculartoiheolane. f'flkTfr] 
flct ttlous [nav] Pertaining to or measured from an artmraiy 
referenco line as in fictitious equator, fictitious latitude* or fic- 
titioui longitude. ( fik'usZra | 

fictitious Craft [nav) . In marine usage, an imaginary craft 
used m the solution of certain maneuvering problems, as when 
a ship to be intercepted is expected to change course or speed 
during the interception run. ( fik'tish-os Tcraft } 

fictitious equator [nav] A reference line serving as the origin 
for rntaiurement of a fictitious latitude. | fik'tisb-os i'kwSd- 
or) 

(Ictftlous gratJeuio [nav] A graticule formed from a set of 
fictitious parallels and meridians io resemble the geographic 
graticule but offset from it: coordinates laken from the fictitious 
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graticule arc used with a transverse or c^uW 

or with a navigation grid. ( fik'tish^s *£h2^ 
1lc4ti0UStetltud* [w a v] AnsuiaxdisiS^ 

as shown on a fictitious graticule, ( fik'ujhi 
llctfllmje longitude [nav] The arc of oV' 

the prime meridian and any given meridlii 

fictuiros graticule. | ftk'tishns ^frm C' 
f Ictftious toxodrome See fictitious rhumb r 

'ifik^^droml / " w 

fictitious toiodromlc curve See 

{ fik'iish-as .Itoalcromnk 'korv | 
fictitious meridian [nav] One of the," 

tious graticule. { fik'tish-as mo l rid4-wi Y.< 
flcthJouo parallel [nav] One of theeocrdji- 

a fictitious graticule 1 fik'tish-os 'par^kjp 
fictitious pole [nav] Oncof uwtwo jttS 

cquaior on a fictitious graiiculc; called ini ' 

pole, depending upon the type of fictnidui e 

as 'pOl | 

fictitious rhumb line [nav] Alincoc'i'i 
mato'ng the same obliqueanglc with all merkhl 
as Acdtious loxodrome; fictitious loxodromi&C 
os'rom.Jm) * }i 

tlctrflousshlp [nav] Animasinaryship 
craft. | fik'rtslros 'ship | . ; 

KcfJUous vehicle [nav] An imaginiry* 
fictitious crafL | lik'tisrras 'vesical } L 
fictitious yoar [astron] . The period bewl 
turns of the fictitious mean sun to a sidereal 
(right ascension 18 hours 40 minutes: abpi 
length of the fictitious year is the same as4 
year, since both arc based upon the 

respea to the vernal eqainc*. Also taowb; 

IfiVuslras'yirl . ■ ^ 

Reus [acrr] A genus of tropical trees in,^;" 

inchxiing the rubber o^ee and die fi^ ores. ~ 

of gastropod mollusks having pear-: ' 

sculptured sheik , ( 'ftkos ) 
flddley*«fidfcy. rfcHS) . .. jttf 
fidelity [commun] The degree to which. 4 

reproduces at ii^ourput iheessemial chi 

impressed on its inpuL {fo'det3d«) 
fldley [nav arch] Also spelled fidnlcy^ 

above a fire room through which pass ventQi 

work of iron about tfw lao*dcxof n hatch in* 

below the deck. | 'fid-IE | 
RDO [meteorouJ a system for anificL 

which gasoline or other fuel is burned at' 

airstrip to be cleared. Derived from fog 

operations. | .'frdO ) 

fltfudflfbifarsnce [stat] Atypeofinfr. 
u to nuke probabilistic statements .about^ 
pararneters; based on the distribution of popi ' 
which the inference is to be made. ( f*!difel 

fiducial tfmits [CTaT] The boundaries. 
oer is considered to be located; i concept in'i 
1 f?:d^hariimt5 } • ^ 

fiducial point [optics] A mark, cr one 
visible in the field of view of an optical * 
reference or for measurement. Also]' 
I fo'dU-shol .point J . 

ilctuctal ( temporaturte [meteorol] 
which, in a specified latitude, the reading pfj 
ctcr does not require temperature or 
[TH&rmo] Arty of the temperatures assij 
reproducible equilibrium states on me ~ 
Temperature Scale: standard iristninients 
temperatures. ( faMU^hoIWprt^har,} 

flducrary point Scirfidocial point. ( fo'dfr 

fledterlte [mineral] PbrfOH^C^ A ' 
posed of a lrjrornxycftlOTide of lead, 
crystals, { , f5o>lo l nt | 

Reolar's myocarditis See interstitial m; 

(mr^^uydloVos J : • 

fleW [computscj] A specified area, such, 
columns or a set of bit locations in a compi 
particular category of data. [elecJ That 
motor or generator which produces the iQaJBj 
reacts with the armature, producing the deskedj 



